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WELL DRILLING BIT 

The present invention relates to a well drilling bit 
for drilling a wellbore into an underground formation. 
The invention is in particular related to a well drilling 
bit comprising at least one roller cone, which bit is 
5 provided with a passageway for providing fluid 

communication between the interior of an attached drill 
string and the exterior of the well drilling bit. 

Well drilling bits provided with such a passageway 
are particularly useful for performing operations in the 

10 wellbore ahead of the drilling bit quickly after drilling 

operation has stopped, without the need to first retrieve 
the drilling bit to the surface. Such operations can for 
example include formation testing (logging) , or drilling 
of a pilot hole of smaller size. 

15 USA patent specification No. 5 244 050 discloses a 

well drilling bit comprising a bit body provided at its 
face with one or more fixedly attached roller cones. The 
bit body is attachable to a tubular drill string, and is 
internally provided with a passageway providing fluid 

20 communication between the interior of the attached drill 

string and the exterior of the bit body. The passageway 
opens towards the exterior of the bit body through a port 
in the face of the bit body, which port is arranged in a 
region where no roller cone is attached. The bit body 

25 comprises a hinged closure means for selectively closing 

the port. When the port is open, a tool such as a logging 
tool or a pilot drill string can be passed from inside 
the drill string through the passageway into the well 
exterior of the well drilling bit. In conventional 
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roller-cone bits without a passageway, the roller cones 
cover virtually all the face of the bit body, and shape 
and relative arrangement of the cones and the cutters on 
the cones are designed for optimum drilling performance. 
5 A well-known roller-cone bit that is widely used in the 

art is known as the tricone bit, wherein three 
substantially equal cones carrying teeth or cutters. are 
arranged symmetrically on the bit face. The size and 
geometry of the cones, the arrangement of the teeth or 

10 cutters on the cones, the precise alignment, bearing and 

materials used are optimised in conventional roller cone 
bits depending on the particular application. 

In contrast, in comparison with conventional roller- 
cone bits, at least one of the roller cones has to be 

15 left out in the well drilling bit according to the USA 

patent, in order to allow sufficient space for a port. 
This well drilling bit therefore has the disadvantage 
that in order to provide the passageway the drilling 
performance is decreased in comparison with that of a 

20 conventional roller-cone bit. 

It is an object of the present invention to provide a * 
well drilling bit comprising at least one roller-cone 
chip-making element and provided with a passageway that 
provides easy access to the wellbore ahead of the 

25 drilling bit during normal operation, wherein the 

drilling performance does not have to be compromised by 
the space required for the port of the passageway. 

To this end there is provided a well drilling bit 
comprising: 

30 a bit body attachable to a tubular drill string, 

which bit body is internally provided with a passageway 
providing fluid communication, when the drill string is 
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attached to the bit body, between the interior of the 
drill string and the exterior of the bit body; 

a closure element for selectively closing the 
passageway; and 

one or more chip-making elements, 
wherein the chip-making elements comprise one or more 
roller-cones, wherein the closure element is releasably 
connectable to the bit body, and outwardly movable from a 
closing position, in which the closure element is 
connected to the bit body, to an opening position, in 
which the closure element is disconnected from the bit 
body, and wherein the closure element includes at least 
one of the roller-cones. 

The term chip-making element is used in the specifi- 
cation and in the claims to refer to any element on a 
drilling bit for mechanical disintegration of the rock, 
for example polycrystalline diamond cutters, or roller 
cones . 

The present invention is based on the insight, that 
the space of the port can be utilized for drilling 
operation, by providing the closure element with at least 
one roller cone, and by arranging the closure element so 
that it can be removed from the bit body outwardly, i.e. 
in the direction of the wellbore ahead of the well 
drilling bit, opposite to the side of the drill string 
which is connected to the well drilling bit during normal 
operation. This arrangement allows the roller cone on the 
closure element to be designed such that it optimally co- 
operates with chip-making elements on the bit body for 
optimum drilling performance. At the same time, it allows 
easy removal of the closure element from the closing 
position so as to gain immediate access to the wellbore 
ahead of the drill bit through the passageway. Using the 



WO 03/004825 PCT/EP02/07533 

- 4 - 

present invention it is for example possible to construct 
a drilling bit with a passageway, which bit has the same 
overall shape, in particular the same arrangement of 
cones and teeth/cutters on the cones r as a conventional 
roller-cone drilling bit, e.g. a tricone bit. 

International Patent Application with publication 
number WO 00/17488 discloses a system for drilling and 
logging of a wellbore. The system comprises a drill 
string having an axial channel, a removable closure 
element at the lower end of the channel, and a logging 
tool string. The logging tool string is arranged so that 
it can connect from inside the drill string to the 
closure element. When the closure element is removed, the 
logging tool string can pass to the exterior of the drill 
string. 

USA patent specification No. 3 117 636 discloses a 
roller-cone casing bit having a removable center bit* 
section which can be retrieved through the casing to the 
surface, so as to allow a coring or conventional drill 
bit to be operated through an axial passageway in the 
casing bit. 

USA patent specification No. 2 782 005 discloses a 
tricone roller-cone bit, wherein each roller cone is 
connected to the bit body by first and second connection 
means, so that each roller cone is movable from a 
drilling position to a release position. The first 
connection means provides fixed connection of the roller 
cone in the drilling position for normal drilling 
operation, and comprises a frangible element, which can 
be broken in case the roller-cone bit gets locked in the 
wellbore. The second connection means is flexible so as 
to allow, after the frangible element was broken, limited 
movement of the roller cone to a release position, 
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thereby allowing withdrawal of the roller-cone bit from 
the wellbore. 

The present invention will now be described by way of 
example with reference to the accompanying drawings, 
wherein 

Figure 1 shows schematically a first embodiment of a 
drilling bit according to the invention; 

Figure 2 shows schematically a perspective sketch of 
the drilling bit of Figure 1, wherein the closure element 
has been removed; 

Figure 3 shows schematically an example of a latching 
mechanism for the closure element; and 

Figure 4 shows schematically a second embodiment of a 
drilling bit according to the invention. 

Reference is made to Figure 1, which Figure 
schematically shows a longitudinal cross-section of a 
well drilling bit 1 in a wellbore 2. The rotary drilling 
bit 1 is attached to a drill string 3 via threading 5 at 
the upper end of the bit body 8, and is provided with 
three chip-making elements in the form of roller cones , 
11, 12, 13 at the opposite end, which are generally 
arranged as in a conventional tricone bit. Note, that the 
roller cones 11 and 12 are shown perspectively, whereas 
roller cone 13 is shown in cross-section, and that the 
individual cutting teeth or inserts of the roller cones 
are not shown. 

The bit body 8 has an elongated bit shank 15. The 
interior 17 of the bit body 8 (bit shank 15) forms a 
passageway 18 providing fluid communication between the 
interior 19 of the drill string 3 and the exterior 20 of 
the drilling bit 1, as will be pointed out in more detail 
below. 
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The drilling bit 1 is further provided with a 
removable closure element 25 , which is shown in its 
closing position with respect to the passageway in 
Figure 1. The closure element of this example includes a 
roller cone 13, a cone leg 27 , and an extended cone shank 
with internals, generally referred to by reference 
numeral 28. The cone leg 27 functions as carrier element 
for the roller cone 13, and includes the necessary 
bearing and lubrication means (not shown) . The extended 
cone shank 28, which is attached to the base 29 of the 
cone leg 27, has substantially cylindrical shape and 
extends into a bore 30 in the bit body 8 with narrow 
clearance. The bore 30 forms the downstream part of the 
passageway 18. The bore 30 is arranged parallel and not 
co-axial with the central longitudinal axis 31 of the 
drilling bit around which the bit rotates during 
drilling, thereby forming an opening in the bit body 
essentially behind the roller cone 13. The cone shank 28, 
and therewith the closure element 25, is releasably 
connected to the bit body 8 via a latching mechanism in 
the bore 30, which will be discussed in more detail with 
reference to Figure 3. 

The roller cones 11 and 12 are attached to the bit 
body 8 via fixed carrier elements in the form of cone 
legs 32 and 33. 

There is further provided an auxiliary tool 40 which 
can extend from the interior 19 of the drill string 3 
into the passageway 18, The auxiliary tool has three 
longitudinal sections 41,42,43, which are hingedly 
connected via joints 45,46. In the interior 17 of the bit 
shank 15 there is provided a guiding means in the form of 
whipstock 48, which serves to guide the auxiliary tool 40 
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through the passageway 18 so that it can enter the off- 
axis bore 30. 

The auxiliary tool 40 at its lower end is provided 
with a connection means 50 for connecting to the upper 
end 52 of the extended cone shank 28. This will be 
pointed out in more detail with reference to Figure 3. 
Further, the auxiliary tool 40 can include a measurement 
section 55. 

The drilling bit 1 can further be provided with 
nozzles, for example nozzle 66 in the base 29 of the cone 
leg 27. Through the nozzles a jet of drilling fluid from 
inside the drill string can be provided, to wash away the 
cuttings produced by the chip-making elements during 
drilling operation. It will be understood that even with 
the closure element in the closing position some fluid 
communication between interior .and exterior of the bit is 
possible through the nozzle, but that the nozzle is not a 
passageway. Preferably, the smallest cross-sectional area 
along the passageway is at least 5 cm 2 , more preferably 
the passageway is arranged so as to allow a cylindrical 
bpdy of about 2.5 cm (1 inch) diameter to pass through 
the passageway. 

Reference is now made to Figure 2, showing a 
perspective view of the lower end of the drilling bit 1, 
wherein the closure element 25 has been removed. The same 
reference numerals as in Figure 1 are used to refer to 
the same objects. 

When the closure element 25 is removed from its 
closing position in the bit body 8, the bore 30 opens 
into the space 20 exterior of the drilling bit via 
opening 60, thereby providing access to the exterior of 
the drilling bit from the interior of the drill string. 
As can be seen from Figure 1, opening 60 is in fluid 
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communication with the interior 19 of the drill string 3 
via the passageway 18. 

The bit body 8 has a recess 62 around the opening 60. 
The recess 62 has substantially the shape of a disc 
sector with contact surfaces 63, 64 , 65. The base 29 of 
the cone leg 27 (not shown in Figure 2) has the shape of 
a disc sector with contact surfaces that co-operate with 
the surfaces 63, 64, and 65. 

The drilling bit 1 shown in Figures 1 and 2 can for 
example be manufactured by modifying a conventional 
tricone drilling bit. For example, by using a 21.6 cm 
(8.5") tricone bit, it is possible to arrange a bore 30 
with internal diameter 6.3 cm (2.5") in the bit body, 
through which an auxiliary tool with a maximum diameter 
of 5,7 cm (2.25") can pass. 

Reference is now made to Figure 3, in order to 
discuss the latching mechanism of the closure element 25. 
Like reference numerals are used to refer to the same 
parts as in Figures 1 and 2. 

Figure 3 shows the part of the drilling bit 1 wherein 
the bore 30 is arranged. The closure element 25 is shown 
in its closing position, wherein it is connected to the 
bit body 8 so that it closes the passageway 18. The 
extended cone shank 28 of the closure element 25 
comprises a substantially cylindrical outer sleeve 70 
which extends with narrow clearance along the bore 30. A 
sealing ring 72 is arranged in a groove around the 
circumference of the outer sleeve 70, to prevent fluid 
communication along the outer surface of the cone 
shank 28. Connected to the lower end of the sleeve 70 is 
the cone leg 27, which carries the cone 13. The cone 
shank 28 further comprises an inner sleeve 75 which 
slidingly fits into the outer sleeve 70. The inner 
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sleeve 75 is biased with its upper end 7 6 against an 
inward shoulder 78 formed by an inward rim 79 near the 
upper end of the sleeve 70. The biasing force is exerted 
by a partly compressed helical spring 80, which pushes 
the inner sleeve 75 away from the base 2 9 of the cone 
leg 27. At its lower end 81 the inner sleeve 75 is 
provided with an annular recess 82 which is arranged to 
embrace the upper part of spring 80. 

The wall 83 of the outer sleeve 70 is provided with 
recesses 84 wherein locking balls 85 are arranged. A 
locking ball 85 has a larger diameter than the thickness 
of the wall 83, and the recess 84 is arranged to hold the 
ball 85 loosely so that it can move a limited distance 
radially in and out of the sleeve 70. Two locking 
balls 85 are shown in the drawing, however it will be 
clear that more locking balls can be arranged. 

■In the closing position as shown in Figure 3 the 
locking balls 85 are pushed radially outwardly by the 
inner sleeve 75, and register with the annular recess 86 
arranged in the bit body 8 around the bore 30. In this 
way the closure element 25 is locked to the drilling 
bit 1. The inner sleeve 75 is further provided with an 
annular recess 87, which is, in the closing position, 
longitudinally displaced with respect to the recess 8 6 in 
the direction of the drill string 3. 

The inward rim 79 is arranged to cooperate with the 
connection means 50 at the lower end of the auxiliary 
tool 40. The connection means 50 is provided with a 
number of legs 90 extending longitudinally downwardly 
from the circumference of the auxiliary tool 40. For the 
sake of clarity only two legs 90 are shown, but it will 
be clear that more legs can be arranged. Each leg 90 at 
its lower end is provided with a dog 91, such that the 
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outer diameter defined by the dogs 91 at position 92 
exceeds the outer diameter defined by the legs 90 at 
position 94 , and also exceeds the inner diameter of the 
rim 79. Further, the inner diameter of the rim 7 9 is 
preferably larger or about equal to the outer diameter 
defined by the legs 90 at position 94, and the inner 
diameter of the outer sleeve 70 is smaller or 
approximately equal to the outer diameter defined by the 
dogs 91 at position 92. Further, the legs 90 are arranged 
so that they are inwardly elastically deformable as 
indicated by the arrows. The outer, lower edges 96 of the 
dogs 91 and the upper inner circumference 97 of the 
rim 7 9 are bevelled. 

Normal operation of the drilling bit 1 according to 
Figures 1-3 will now be discussed. For drilling operation 
the closure element 25 is in its closing position, i.e. 
fully inserted and locked into the bit body 8. The 
overall shape of the drilling bit 1 is therefore that of 
a conventional tricone bit. The cooperating shapes of the 
base 2 9 and of the recess 62 allow full transmission of 
drilling torque from the drill string 3 via the bit 
body 8 to the clos ure element 25, without a relative 
motion of the closure element with respect to the bit 
body. The drilling performance of the drilling bit 1 is 
therefore not compromised as compared to a conventional 
drilling bit* 

When it is desired to remove the closure element 25 
from the closing position, the drilling operation is 
stopped. Then, the drill string 3 with the attached 
drilling bit 1 is pulled up sufficiently far from the 
bottom of the wellbore 2 in order that there is enough 
space in the borehole ahead of the drilling bit. The 
auxiliary tool 40 is lowered from a position inside the 
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drill string 3 to enter the bit body 8. In the bit 
shank 15 the foremost longitudinal section 43 is 
deflected by the whipstock 48 in the direction of the 
offset bore 30, and enters the bore 30 at' further 
lowering. 

At further lowering the connection means 50 engages 
the upper end of 52 of the closure element 25. The 
dogs 91 slide into the upper rim 79 of the outer 
sleeve 70. The legs 90 are deformed inwardly so that the 
dogs can slide fully into the upper rim 7 9 until they 
engage the upper end 7 6 of the inner sleeve 75. By 
further pushing down, the inner sleeve 75 will be forced 
to slide down inside the outer sleeve 70, further 
compressing the spring 80. When the space between the 
upper end 7 6 of the inner sleeve .75 and the shoulder 78 
has become large enough to let in the dogs 91, the 
legs 90 snap outwardly, thereby latching the auxiliary 
tool to the closure element. 

At approximately the same relative position between 
inner and outer sleeves, where the legs snap outwardly, 
the recesses 87 register with the balls 85, thereby 
unlatching the closure element 25 from the bit body 8. 
When the closure element 25 has been disconnected from 
the bit body 8 and moved some distance in outward 
direction it is in an opening position, thereby allowing 
passage of the auxiliary tool 40 through the passage- 
way 18. At further pushing down of the auxiliary tool 40 
the closure element 25 is integrally pushed out of' the 
bore 30 through the opening 60. 

Since the bore 30 is arranged parallel with the 
axis 31 of the drilling bit 1, the closure element 25 
will stay clear of the wellbore wall when moving 
longitudinally outwardly from the bit body 8 into the 
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space 20 ahead of the drilling bit. It will be understood 
that the bore 30 can also be arranged at a small angle 
with the axis 31 so that the closure element moves 
slightly away from the wellbore wall when sliding out of 
the bore 30. 

The tool can for example be lowered far enough for 
the measurement section 55 to enter the space 20 exterior 
of the drilling bit, so that measurements can be 
performed in the open hole. 

When it is so desired, the closure element 25 can be 
returned to the closing position by retracting the 
auxiliary tool 40 until the locking, balls 85 of the 
closure element latches again into the annular recess 8 6 
of the bit body 8, where after the auxiliary tool can be 
disconnected from the closure element. 

Reference is now made to Figure 4, showing 
schematically a second embodiment of a drilling bit 100 
according to the invention. 

The drilling bit 100 is based on a coring bit, which 
in this example has chip-making elements in the form of 
roller cones 111,112,113,114 arranged around the 
circumference of the bit, and wherein a circular co-axial 
space is arranged to receive the core drilled out of the 
formation by the action of the roller cones. The roller 
cones are fixedly attached around the circumference of 
the bit body 118. The co-axial space has the form of a 
longitudinal through-bore (indicated in the perspective 
drawing by the dashed lines 119) of the bit body 118, 
running from the upper end 120 of the bit body to an 
opening 122 at the lower end. On the upper end 120 a 
drill string 3 is attached, and the through-bore is in 
fluid communication with the interior of the drill 
string 3, thereby providing a passageway between the 
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interior of the drill string 3 and the exterior 20 of the 
bit body 118. 

According to the invention there is further provided 
a closure element 125 of the passageway. The closure 
element 125 comprises a roller cone 128, which is mounted 
on a cone leg 130 , and a cylindrical cone shank 132 is 
connected to the base 133 of the cone leg 130. The 
closure element 125 is shown in an opening position, 
disconnected from the bit body 118. The cone shank 132 
can slide into the through-bore of the bit body 118 such 
that the roller cone 128 assumes a position in between 
the other roller cones, which is referred to as the 
closing position of the closure element with respect to 
the passageway. A sealing ring 134 is arranged around the 
cone shank 132. 

A latching mechanism similar to that discussed with 
reference Figure 3 is provided on the cone shank 132 and 
in the through-bore to allow locking of the cone shank 
(and therewith of the closure element) to the bit 
body 118. The locking balls of the latching mechanism in 
the cone shank 132 are indicated in the drawing with 
reference numeral 135. Further, the base 133 and the bit 
body 118 around the opening 122 have co-operating contact 
surfaces of non-circular (e.g. oval) cross-section, in 
order to allow full transmission of drilling torque on 
the roller cone 128 when the closure element is in the 
closing position. 

In order to release the closure element from the 
closure position and to move it into the extracted 
position as shown in Figure 4, an auxiliary tool (not 
shown) can be used operating from inside the drill 
string. Since the closure element in this example is 
arranged co-axially with the drill bit, there is no need 
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for a hinged auxiliary tool or for a guiding whipstock in 
the bit body 118. The lower end of the auxiliary tool and 
the upper end of the cone shank 132 are suitably provided 
with co-operating connecting means. 

Normal operation of the drilling bit 100 is similar 
to that of that of the bit discussed with reference to 
Figures 1-3. With the closure element locked into the 
closing position, the drilling bit has the shape of a 
pentacone roller cone bit, and can be used to drill a 
wellbore interval. When the drilling operation has 
stopped, the closure element can be removed from the 
closing position by connecting the auxiliary tool to the 
cone shank 132, unlatching the cone shank from the bit 
body 118, and pushing the closure element out. 

In a particular application the roller cone 128 can 
be used as a pilot drill, in order to drill a pilot 
borehole of smaller diameter at the bottom of the 
wellbore 2. To this end the auxiliary tool functions as a 
secondary drill string. 

It will be understood that instead of the four roller 
cones 111,112,113,114 other chip-making elements could be 
used on the bit body, for example polycrystalline diamond 
compact (PDC) cutters. A conventional PDC coring bit 
could therefore be modified into a bit body for a 
drilling bit according to the invention. 

A drilling bit according to the invention can also be 
based on other conventional bits, such as a reamer bit or 
a bicenter bit. For example, in a two-stage reamer bit 
comprising a pilot section and a reamer section, the 
pilot section could be replaced by a removable closure 
element similar to that discussed with reference 
numeral 125 in Figure 4. 
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CLAIMS 

1. A well drilling bit comprising: 

a bit body attachable to a tubular drill string, 
which bit body is internally provided with a passageway 
providing fluid communication, when the drill string is 
attached to the bit body, between the interior of the 
drill string and the exterior of the bit body; 

a closure element for selectively closing the 
passageway; and 

one or more chip-making elements, 
wherein the chip-making elements comprise one or more 
roller-cones, wherein the closure element is releasably 
connectable to the bit body, and outwardly movable from a 
closing, position, in which the closure element is 
connected to the bit body, to an opening position, in 
which the closure element is disconnected from the bit 
body, and wherein the closure element includes at least 
one of the roller-cones. 

2. The well drilling bit according to claim 1, wherein 
the closure element is arranged to stay clear of a 
wellbore wall formed during normal operation of the 
drilling bit when the closure element is moved from the 
closing position to the opening position. 

3. The well drilling bit according to claim 1 or 2, 
wherein the closure element forms a pilot drill bit. 

4. The well drilling bit according to any one of 
claims 1-3, wherein the well drilling bit with the 
closure element in the closing position has substantially 
the form of a bit selected from the group consisting of a 



WO 03/004825 PCI7EP02/07533 

- 16 - 

roller-cone bit, a tricone roller-cone bit, a pentacone 
roller-cone bit, a reamer bit, a bicenter bit. 

5. The well drilling bit according to any one of 
claims 1-4, wherein the well drilling bit without the 

5 closure element substantially has the form of a coring 

bit. 

6. The well drilling bit according to any one of 
claims 1-5 and when attached to the drill string, wherein 
there is further provided an auxiliary tool comprising 

10 connecting means for selectively connecting the auxiliary 

tool to the closure element, and wherein the interior of 
the drill string and the passageway of the bit body are 
arranged to allow the auxiliary tool to pass from a 
position in the drill string to the closure element, 

15 7. The well drilling bit according to claim 6, wherein 

the auxiliary tool comprises two or more longitudinal 
sections which are hingedly connected. 

8. The well drilling bit according to claim 6 or 7, 
wherein the passageway of the bit body is arranged to 

20 allow the auxiliary tool to pass to the exterior of the 

bit body, when the closure element has been removed from 
the bit body. 

9. The well drilling bit according to any one of 
claims 6-8, wherein the connecting means of the auxiliary 

25 tool comprises a tool latching means for latching the 

auxiliary tool to the closure element. 

10. The well drilling bit according to any one of 
claims 1-9, wherein the closure element is provided with 
bit latching means for selectively latching the closure 

30 element to the bit body. 

11. The well drilling bit according to claim 10 when 
dependent on claim 9, wherein the tool and bit latching 
means are arranged so as to unlatch the closure element 
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from the bit body upon latching of the auxiliary tool to 
the closure element. 

12. The well drilling bit according to any one of 
claims 1-11 , wherein the closure element further includes 
a carrier element for each included roller-cone. 

13. The well drilling bit according to any one of the 
previous claims and having a central longitudinal axis, 
wherein the passageway comprises a section that is not 
co-axial with the central longitudinal axis. 
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